Inhibition of neuropathic pain by a potent disintegrin--triflavin.
Injury to peripheral nerves may result in severe and intractable neuropathic pain. Many efforts have been focused on the elucidation of the mechanisms of neuropathic pain. It was found here that integrin plays an important role in the induction of neuropathic pain and treatment of disintegrin is able to attenuate neuropathic pain. The rats were induced hyperalgesia by tightly ligating the L5 spinal nerve and cut just distal to the ligature on one side. Mechanical and thermal stimuli were applied in the middle dermatome of the hind paw. Epidural administration of triflavin (TFV), an arginine-glycine-aspartic acid (RGD) containing disintegrin, inhibited hyperalgesia induced by either mechanical or thermal stimulation. Immunohistochemistry showed that the sprouting of sympathetic nerves into DRG by neuropathic surgery was markedly inhibited by TFV. Beta 1 integrin mRNA of L5 DRG increased immediately 1 day after tight ligation and cut of L5 spinal nerve. However, beta 1 integrin mRNA in uninjured L4 DRG increased later on Day 3 after surgery. On the other hand, alpha-CGRP precursor mRNA decreased in ipsilateral L5 DRG but increased in L4 DRG after neuropathic surgery. Immunohistochemistry shows that beta 3 integrins of L5 as well as L4 increased in response to neuropathic surgery and administration of triflavin antagonized the increasing action. These results suggest that there is interaction between injured and uninjured neurons and the induction of neuropathic pain is related to neuronal sprouting. Disintegrin is able to inhibit neuronal sprouting and the induction of hyperalgesia induced by peripheral nerve injury and may thus be a new category of drugs to be developed for the treatment of neuropathic pain.